Interest in health research based in and benefitting communities has surged during the last several years. Driven in part by recognition that research processes and benefits have historically often bypassed communities, there has been a growing effort to include community members in research structures and processes. The National Institutes of Health (NIH) has further catalyzed this interest by requiring community engagement and collaboration in research as part of its Institutional Clinical and Translational Science Award program. 1 Furthermore, the NIH Director's Council of Public Representatives has articulated several key principles needed to enhance research relationships with communities, including: (1) treating the public as partner in the research process; (2) sharing research results with the community; (3) viewing research as part of a long-term commitment to the community; and (4) valuing community partnership in research. 2 These principles closely parallel those of community-based participatory research (CBPR), an approach to health research aimed at creating a mutually beneficial partnership between communities and researchers. Although a number of definitions of CBPR exist, they share the concept of a collaborative, equitable partnership throughout the research process. [3] [4] [5] [6] [7] [8] Some authors have suggested criteria by which research can be judged as fulfilling the CBPR model. 3, 8, 9 In general, these criteria serve as benchmarks for the community participation and/or benefit at different stages of the research process. Practice-based research networks (PBRNs), often composed of community primary care clinicians, potentially provide a bridge between the research endeavor and communities. 5, 10, 11 Because many PBRNs focus on what works at the primary care/community level of health care, there is a natural interface between PBRNs and their members' communities. 4, 12 Considering this close linkage to the community, incorporation of CBPR principles in PBRN operations would seem both logical and necessary. Indeed, there have been several calls for greater incorporation of CBPR principles in primary care research of the type often conducted by PBRNs. 4 -6,9,12,13 However, a recent survey of PBRNs showed that less than 25% of networks include community members in a network board and less than 7% of networks work with community members as part of a network board in the review and feedback of research. There was almost no other involvement of community members in network research operations.
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This limited application of CBPR approaches by PBRNs is not surprising. 3, 13, 14 Experience with the model more generally, beyond PBRNs, is also limited, and the feasibility of application in the PBRN setting is uncertain. Using a study of traditional, complementary, and alternative medicine (TM/ CAM) in primary care as an example of the feasible application of these methods, we describe here methods for greater adoption of CBPR approaches by PBRNs.
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Methods and Results
Setting
The Research Involving Outpatient Settings network (RIOS Net) is a New Mexico PBRN supported by the University of New Mexico. 15, [17] [18] [19] [20] RIOS Net has more than 250 primary care clinicians working in predominantly underserved Hispanic and Native American communities throughout the state at community health centers, Indian Health Service sites, and academic practices.
Common Elements of the CPBR Approach
(1) Community participation in determining research agenda
Most experts on CBPR believe that the community should have a key or even lead role in determining the priority topics for research that involves the community (Table 1 ). This engagement of community members before the development of research plans inverts the usual process whereby researchers develop the research topic, question, and design before approaching a community.
Example of application to a PBRN. At the time of RIOS Net's formation, a community advisory board (CAB) composed of community residents served by network members was formed. Among its roles, the CAB advises the network board of directors (BOD) about network priorities and specific network studies. Three members of the CAB are also members of the BOD, which makes final decisions about network priorities and research projects and which is otherwise composed of clinicians who are network members.
At its first annual member meeting, RIOS Net conducted a nominal group process to identify priority clinical topics on which the network would focus. Based on the results of this group process, the BOD established 7 clinical topics as network priorities. The CAB reviewed these topics and network staff presented the list of priorities at community meetings across the state. As a result of these discussions, community members identified 3 additional priority clinical topics that were then endorsed by the BOD. One of these network priorities was improved integration of medical care with TM/CAM care received by patients.
(2) Community participation in developing/refining research protocol Community member participation in the development and finalization of research design and meth- Example of application to a PBRN. In response to the TM/CAM priority topic, RIOS Net researchers proposed a project to explore and identify ways to improve the communications between clinicians and their patients about the use of TM/ CAM. Leaders of the network vetted the initial concept with community members and clinicians in the CAB and BOD and with community groups throughout the state, which led to refinement of the research question. Community meetings helped to clarify culturally acceptable limits to the research (eg, not to explore the specifics or study the effectiveness of Native American healing practices). Iterative discussions with these groups led to the development of a community-and culturally acceptable research question and protocol. NIH funding was then obtained to apply this research protocol.
(3) Community participation in data collection and analysis
It is widely agreed that one of the key benefits of the CBPR method to researchers is the collaboration with the community in data collection and analysis. Through this collaboration, community members are often able to identify more efficient and effective means for data collection and can provide insights into data interpretation that might not otherwise be accessible to the researcher.
Example of application to a PBRN. As the next step in the TM/CAM study and using a qualitative research design, RIOS Net researchers pilot tested interviews of patients regarding their communications with clinicians about TM/CAM. The interview guide produced no useful data. The researchers then consulted with focus groups of local community members in the clinic staff at each site where interviews were to take place to determine the culturally and community-appropriate way to phrase the guide. The result was a much more culturally appropriate and linguistically accurate patient interview guide and productive data collection process. With the completion of data collection, preliminary analytic findings were presented to the CAB for interpretation, verification, and modification or rejection, as appropriate. CAB members provided important context for interpreting the findings. We then presented the findings to individual patients at several clinic sites in the form of a video vignette aimed at soliciting feedback before finalizing the analysis.
(4) Reporting research results to the community
The CBPR research process is not completed until the results of the research have been shared with the communities. This dissemination process should present the results in readily understandable terms and provide suggestions as to how the results might be used in the betterment of the community's health. In turn, the community members may again provide insights through guidance in the application of results in ways that the researchers may not have considered.
Example of application to a PBRN. In addition to presenting final study results to the CAB and BOD, RIOS Net employs outreach/liaison staff who meet with community groups and member clinicians in their communities and practices. During these meetings, staff present the results of network research and receive feedback. These staff disseminated the findings from the study about TM/CAM communication to a variety of community groups. In the process, network investigators received guidance on next steps in the research.
(5) Community benefit from research
The partnership between the researcher and the community that is the essence of the CBPR approach implies that each party should benefit from the joint action. In addition to the obvious but often distant benefits to the community's health that result from the research, benefits to the community may come in several forms, including remuneration of community partners, training of community members, increased knowledge, donation of research equipment, or assistance with related infrastructure development or advocacy.
Example of application to a PBRN. RIOS Net assures that each community resident directly participating in a network project receives an honorarium and each group directly participating receives a gift; this policy was followed in the TM/CAM study. The network is further exploring means of supporting policy advocacy related to research findings.
(6) Community participation in presenting research results to the scientific community Some suggest that the partnership of CBPR should include the community's participation in presentation and publication of research results to scientific audiences. Collaboration in this aspect of the research process requires a level of individual commitment and interest on the part of one or more community members that may not be possible to sustain. However, openness to participation by community members may help to assure that the scientific products of the research maintain a focus on community relevance.
Example of application to a PBRN. A community member was coauthor of a publication resulting from the TM/CAM study in RIOS Net. 16 A second publication presented additional key findings from the study.
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Costs CBPR methods entail added costs to the research process. Those costs are both direct (eg, staff and researcher time and travel costs, remuneration of community members) and indirect (eg, greater time required to conduct the research, soliciting input, responding to suggestions).
Example of application to a PBRN. The costs to RIOS Net for the CBPR elements of the TM/ CAM study included personnel, travel, and meeting support costs aimed at partnering with community stakeholders during each phase of the project. During the development stage, investigators met with community representatives to assess interest and gather feedback. During the study, outreach staff provided updates to community members and the investigators met with the CAB. After the conclusion of the study, outreach staff disseminated results and solicited input for subsequent research activities in this area. It is important to note that costs associated with the first phase-community input in determining research agenda-were incurred before the start of the study. RIOS Net was fortunate to have other sources of funding to support outreach efforts but this may likely represent a challenge for other researchers. See Table 2 for a more detailed list of cost elements.
Outcomes
In the example presented, the outcomes of the study included a model for clinician-patient TM/ CAM communication and several scientific presentations and publications. 15, 16 The study revealed a set of barriers to TM/CAM communication as seen from both patient and clinician perspectives. Patients' views about clinician receptivity and initiation of discussion about TM/CAM strongly influenced patients' decisions to communicate. Patients' expectations about clinician expertise in TM/CAM were less important. Clinicians' comfort with patients' self-care approaches and clinicians' level of concern about lack of scientific evidence of effectiveness and safety of TM/CAM influenced their communication about TM/CAM with patients. Some of these barriers were unanticipated, yet most could be easily resolved by the clinician. 15 
Discussion
We have presented an example of how the CBPR approach can be applied to PBRN research. Consistent with current concepts about CBPR, community representatives participated directly in defining research priorities, refining the study protocol, informing data collection and analysis, and disseminating to the scientific community. Research findings have been returned to the community. Several other facets of CBPR, as defined by Jones and Wells, 7 were used during the project, including regular communication, project transparency, financial compensation, respect for values, accountability, and community and patient evaluation of progress.
Proponents of CBPR generally speak of several outcomes of the process, including:
• enhancing the relevance of research questions to communities at highest risk; • enhancing the reliability and validity of measurement instruments; • improving response rates;
• enhancing recruitment and retention;
• strengthening interventions by incorporating cultural beliefs into scientifically valid approaches; • facilitating the effective dissemination of findings to impact public health and policy; and • increasing translation of evidence-based research into sustainable community change.
Our example study was not designed to formally evaluate these outcomes but, as described above, we observed that the CBPR approach did fulfill several of these expectations. Although the circumstances of the specific network and study described here are unique, we believe the general concept of partnering with the community at each step of the research process is broadly feasible for most PBRNs (Table  3) . We have found that such collaboration assures the relevance and appropriateness of the research questions, improves the efficiency of the data collection, enhances the data analysis, and fulfills an ethical obligation to return value to the community.
PBRNs and CBPR
Practice-based research is particularly well suited to applying CBPR methods. As Westfall et al 11 point out, "there are striking parallels between PBRN research and CBPR." Furthermore, practice-based research fits well with the vision promoted by the NIH Roadmap to "develop new partnerships of research with organized patient communities, community-based health care providers…who care for sufficiently large groups of patients interested in working with researchers to quickly develop, test, and deliver new interventions." 10 Strauss et al 21 stress that CABs-one element of a CBPR approach that PBRNs can adopt-can "facilitate research by providing advice about the informed consent process and the design and implementation of research protocols." There are many examples of CBPR projects in the literature but very few have been done by primary care clinicians. 6, 13 However, Macaulay 13 calls for family practice physicians who do primary care research to use CBPR: "The training and skills of family physicians…make them especially suited to participatory research." The need for this is most acute in communities of "poor, vulnerable, and minority populations." Some of the specific skills family practitioners have that make them suited for conducting CBPR include established relationships, patient-centered skills, experience with uncertainty, pragmatism, and expertise with knowledge translation.
Challenges of CBPR in PBRNs
Incorporation of the CBPR model into PBRN research is not without challenges, however, as previous authors have outlined. 5, 11 Difficulties may arise in identifying a "community," particularly when a PBRN covers a large geographic area, and in assuring appropriate representativeness of the community. The definition of community may need to be broadened to go beyond people who simply share a geographical location to include, for example, the virtual community of patients and staff in the practices contained within a PBRN. 4, 6, 7, 22 We believe these can be addressed through a variety of mechanisms for representing the community in network operations, such as those outlined in Table 3 .
A more complex challenge can be the process of matching community priorities with the scientific interest and expertise available within the network structure. In our experience, it has been helpful to set a sufficient number of priorities and for those priorities to be phrased broadly enough (eg, "problem alcohol use" or "cancer prevention") to allow a breadth of research questions to fall within the scope of those priorities. Creating partnerships with external content experts can help a PBRN address those priorities outside its existing expertise.
A cluster of challenges relates to the realignment of relationships inherent in the CBPR process. Creating the partnership with community representatives that CBPR implies requires flexibility on the part of the researcher at each step of the research process. 4 This requirement for flexibility might raise concern in the researcher about his/her ability to maintain fidelity to the scientific approach and about loss of control over the research process. However, we have found that open communication with the community does not require a sacrifice of elements of the research process but can in fact strengthen the process by improving efficiency of data collection and enhancing relevance of the findings.
An extension of this partnership can lead to new views about a community's benefit from research. Traditionally, researchers have felt that the potential for individual and group benefits from the research and its findings were both ethically and practically sufficient. Some communities, however, have increasingly come to view the balance of benefits that the researcher receives (grant and salary funding, publications, career advancement) and those that patients and communities receive (often distant or minimal gain from the study procedures) as exploitative, particularly when one considers the risk that individuals or communities may assume. A new conceptualization of benefits to the community is thus called for and must include actions such as those described in item 5 (above). This new balance of benefits requires advance planning by the researcher, often together with the community, to ensure delivery and funding.
The greatest difficulty in the incorporation of CBPR methods into PBRN research is clearly the cost. Communication and outreach with community representatives and groups incur inevitable time and monetary costs that are generally not provided for in the current research funding paradigm. The majority of PBRNs are challenged to assure sufficient stable infrastructure funding to maintain basic operations; the addition of the costs for expanded communication and outreach may be difficult to support. Although there is no single solution to this problem, we believe that the increasing recognition of the importance of community engagement in the biomedical research process has begun to open up new channels for funding this engagement.
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Limitations
Our example of the application of CBPR in a PBRN research project has limitations. As noted, the example presented is from only one network and the specific steps taken may not readily generalize to other networks. Our intent, however, is not to suggest that the specific steps described be adopted elsewhere. Rather, our intent is to demonstrate the feasibility and advantages of applying the CBPR model to PBRN research, a finding we believe is generalizable. Our observations about costs and benefits of applying the CBPR approach may also be specific to the example described and not generalizable; we used a more intensive model of community interaction (eg, outreach staff) than might be required in other PBRN settings to apply the CBPR model, potentially increasing our costs over those that other networks may experience.
Conclusions
In our experience, both with the example provided and with other studies in our network, adopting CBPR approaches to PBRN research requires more time than "unilateral" research, expands infrastructure costs for the network, and requires having or building good working relationships with community members and local institutions. In the example presented of a clinical study of TM/CAM communication in the primary care setting in New Mexico, however, CBPR was the most appropriate model. It was feasible and greatly enhanced the process and findings. Community and patient participation was essential in the successful conduct of the study and led to the development of a model of enhanced TM/CAM communication. Further reports on the marriage of CBPR and PBRNs could help to clarify the benefits and challenges of the relationship.
